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(571 ABSTRACT

Novel lubricant compositions contain at least one rare
earth halide, e.g., cerium trifluoride, and at least one
surfactant including a hydrophobic moiety and a hydro-
philic moiety, such hydrophilic moiety comprising eth-
ylene oxide and/or propylene oxide units and, option-
ally, hydrophilic functional groups, dispersed in an oily
medium compatible therewith.
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LUBRICANT DISPERSIONS OF RARE EARTH
HALIDES IN AN OILY MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to novel dispersions of
rare earth halides in an oily medium and to a process for
the formulation thereof, and, more especially, to disper-
sions of rare earth fluorides in oily media. This inven-
tion also relates to the use of such novel dispersions as
lubricants.

2. Description of the Prior Art

When two surfaces, most typically metallic surfaces,
are placed into sliding contact with each other, a lubri-
cating film (lubricant) is usually applied between the
two surfaces to reduce the friction therebetween.

Lubricants based on mineral or synthetic oils are
currently most frequently used. Such lubricants gener-
ally contain various additives, for example additives to
improve the index of viscosity, additives to lower the
pour point, antiwear and extreme pressure additives,
neutralizing additives, oxidation inhibitors, corrosion
inhibitors, dispersing and detergent additives, antifoam-
ing agents, and the like.

Among the aforenoted additives, the rare earth fluo-
rides may be used as extreme pressure additives, pre-

venting direct contact of metallic surfaces under severe
operating conditions (seizing).

SUMMARY OF THE INVENTION
A major object of the present invention is the provi-

sion of novel dispersions of rare earth halides in an oily

medium, and, in particular, such novel dispersions in-
corporated into a conventional lubricant formulation.

Another object of the present invention is the provi-
sion of novel dispersions of rare earth halides having
~ adequate stability relative to the intended application
thereof, typically stability over a temperature range of
from —10° C. to +45° C.

Briefly, the present invention features dispersions of
rare earth halides in an oily medium which comprise at
least one rare earth halide, at least one oil base and at
least one surface active agent containing a hydrophobic
moiety and a hydrophilic moiety comprising ethylene
oxide and/or propylene oxide units, and, optionally, a
hydrophilic functional group.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS OF THE
INVENTION |

More particularly according to the present invention,
the subject oily dispersions of rare earth halides thus
contain at least one rare earth halide.

By the term “rare earth” according to the invention
are intended the rare earth elements having atomic
numbers ranging from 57 to 71, inclusive, as well as
yttrium which has an atomic number of 39.

The preferred rare earth elements are the ceric rare
earths, such as lanthanum, cerium, praseodymium, neo-
dymium and samarium. Among these, cerium is espe-
cially preferred. |

Particularly representative of such rare earth halides
are the chlorides and fluorides, with the latter being the
preferred.

‘The aggregate sizes of the rare earth trifluorides typi-
cally range from 0.05 to 3.0 um, with a more or less
restricted grain size distribution, depending on the pro-
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cess for the production of the fluoride. One advantage
of note of the oily dispersions of the invention is that
they may be formulated from any rare earth fluoride,
regardless of its grain size distribution. |

An especially preferred cerium trifluoride is that
described in French Application No. 88/08,909, which
has a fine and restricted grain size distribution.

It has a mean diameter of its aggregates ranging from
0.1 to 0.5 pm and preferably from 0.15 to 0.30 um, with
the grain size fraction larger than 1 um and 2 um re-
spectively being less than 10% and 5% by weight. The
monodispersed nature of the aggregate size distribution

- 1s indicated by “dispersion index”, defined by the ratio
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(ds4 - d16)1/2dsp , which is within a range of 0.3 to 0.6
and preferably 0.3 to 0.45.

The oil comprising the rare earth halide dispersions
of the invention may be a vegetable, mineral or syn-
thetic oil.

Exemplary of the vegetable oils are rapeseed oil,
flaxseed oil, soybean oil, cocoa oil and the like.

Mineral oils emanating from petroleum cracking pro-
cesses are particularly suitable. These include a large
number of hydrocarbons and may be classified as
straight chain saturated hydrocarbons (n-paraffins) or
branched chain saturated hydrocarbons (isoparaffins),
alicyclic hydrocarbons or aromatic hydrocarbons.

The so-called paraffin hydrocarbons essentially con-
sist of paraffin and isoparaffin hydrocarbons, apprecia-
bly less alicyclic hydrocarbons and very few aromatic
hydrocarbons.

The naphthenic oils have higher alicyclic and aro-
matic hydrocarbon contents.

Paraffin and naphthenic oils, or mixtures thereof, are
preferred according to the invention.

It is also possible to use a synthetic oil such as, for
example, organic esters, phosphoric esters, the polyalk-
yleneglycols, synthetic hydrocarbons, silicone oils, and
the like.

The organic esters generally correspond to the for-
mula R'OOC(CH>),COOR’, in which R'is a linear or
branched chain alkyl radical having approximately 6 to
9 carbon atoms and n is a number ranging from about 2
to about 20. Alkyl esters of adipic, azelaic or sebacic
acids are the preferred.

The phosphoric esters generally correspond to the
formula OP(OR"); in which R"”may be an alkyl or aryl
radical having about 4 to 20 carbon atoms.

Tricresylphosphate is one example of such type of
synthetic oil. |
- Exemplary of the oils of polyalkyleneglycol type are
polypropyleneglycol and mixtures of polyethyleneg-
lycol and polypropyleneglycol. |

It is also possible to use a synthetic oil prepared by
the polymerization of an olefin, in particular isobutyl-
ene.

- And exemplary of the silicone oils are the dimethyl-
polysiloxanes, the diphenylpolysiloxanes and the me-
thylphenylpolysiloxanes.

The surface active agent comprising the dispersions
of rare earth halides of the invention includes a hydro-
phobic moiety, preferably of the same chemical nature
as the o1l base, to permit its solubilization in such oil.

The hydrophobic moiety may be a hydrocarbon
group, such as, for example, a saturated or unsaturated,
linear or branched chain alkyl or cycloalkyl group, a
phenyl or alkylphenyl group, or a naphthyl or alkyl-
naphthyl group.
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The hydrophilic moiety of the surface active agent is
capable of being adsorbed onto the surface of a solid,
1.e., the rare earth halide. It may contain oxyethylene
and/or oxypropylene units and optionally anionic
groups, such a sulfonate, a sulfate or a phosphate.

The number of ethylene oxide and/or propylene
oxide units 1s advantageously equal to or less than 12. It
preferably ranges from 2 to 8.

Exemplary of the surface active agents suitable for
use 1n the dispersions of rare earth halides of the inven-
tion, the following are particularly representative:

(1) ahphatlc polyoxyalkylene fatty acids, Optmnally
comprising sulfate or phosphate groups;

(1) polyoxyalkylene alkylphenols, optionally com-
prising sulfate or phosphate groups;

(ni) polyoxyalkylene poly(1-phenylalkyl)phenols,
optionally comprising sulfate or phosphate groups;

(iv) fatty acid amides or amines, polyoxyalkylene oils
or fats.

Particularly suitable for use according to the inven-

tion are the polyoxyalkylene fatty alcohols, mixed sul-

fates of polyoxyethylene fatty alcohols or phosphoric

esters of polyoxyethylene fatty alcohols having the
following formulae (I) to (III):

Ri€0O—Ry-OH @)

R{€0—R¥;0 SO3 X (1)

R1€¢0—Ry;0 (1)

RZ—OEP—>»O

X0

wherein n is a number ranging from about 1 to about 12;
X 1s a hydrogen atom or an inorganic or organic base
radical; R is an alkylene radical having 2 and/or 3 car-
bon atoms; R is a radical X, with the proviso that the
two X radicals may be identical or different (if Ry =X),
or one of the radicals

R‘(_O‘“"R)E:
with the proviso that R; and

RO

RY»

may also be identical or different; and R; is a saturated
or unsaturated, linear or branched chain aliphatic radi-
cal containing from about 4 to about 30 carbon atoms.

In the above description, by the term “inorganic or
organic base radical” are intended metal atoms, most
typically an alkali metal such as sodium or potassium, an
ammonium radical or a substituted ammonium radical
of the formula N(RxRi1R~R,), in which R is hydrogen
and R, R, Ry, which may be identical or different, are
each a hydrogen atom, or a linear or branched chain
alkyl or hydroxyalkyl radical having from 1 to about 4
carbon atoms, or a phenyl radical, with the proviso that
two of such alkyl radicals may together form a single
divalent radical optionally containing a bridging oxy-
gen atom.

The preferred surface active agents correspond to
one of formulae (I) to (III), in which:

(1) n ranges from 2 to 10;
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4

(11) X is a hydrogen atom, a sodium or potassium
atom, an ammonium radical, or a monoethanolamine,
diethanolamine or triethanolamine radical;

(ii1) R is an ethylene and/or propylene radical;

(iv) R is a saturated or unsaturated, linear or
branched chain aliphatic radical having from 6 to 20
carbon atoms; and

(v) Ry is either a radical X (with the two radicals
being identical if Rp)=X), or a radical

‘with the radicals R» and

R<O—R)-

being identical.

Exemplary fatty alcohols comprising the formulae (I)
to (1II) are particularly the primary alcohols resuiting
from an OXO synthesis and notably mixtures of iso-
meric alcohois marketed under the designation of
“amyl”, “isohexanol”, “isodecanol”, ‘“tridecanol”,
“hexadecanol” and primary alcohols or linear aliphatic
alcohols obtained by the Ziegler process and available
in the form of fractions which are mixtures of Cgto Cig
and Cj2 to Cyp alcohols. Representative polyoxyalkyl-
ene fatty acids suitable for the invention are particularly
those derived from lauric, stearic and oleic alcohols,
and tridecanol from an OXO synthesis.

Polyoxyalkyl alkylphenols, mixed sulfates of po-
lyoxyalkyl alkylphenols or phosphoric esters of po-
lyoxyalkyl alkylphenols having the following formulae
(IV) to (VI) are also suitable:

(IV)

(R3),
O—RYy;OH
R3)g V)
O—R¥=0S03X
(R3), (VD
O—-R-)-;O\ -
R4—-O-/-P—90
X0

wherein n is a number ranging from about 1 to about 12;
g 1s a number ranging from 1 to 3; X is a hydrogen atom
Or an inorganic or organic base radical; R is an alkylene
radical having 2 and/or 3 carbon atoms; Ry4 is either a
radical X, with the proviso that the two X radicals (if

R4=X) may be identical or different, or one of the
radicals:

(R3)3

O—Ry:

with the proviso that R4 and
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(R3)3

O—RJ;

may be 1dentical or different; and the radicals R3; which
may be identical or different, are each a saturated or
unsaturated, linear or branched chain aliphatic radical
having from about 6 to 20 carbon atoms.

The preferred surface active agents correspond to
~ one of the formulae (IV) to (V1), in which:

(1) n ranges from 1 to §;

(i1) g is equal to 1;

(iii) X is a hydrogen atom, a sodium or potassium
atom, an ammonium radical, or a monoethanolamine,
diethanolamine or triethanolamine radical;

(1v) R 1s an ethylene and/or propylene radical;
(v) R3 is a saturated, linear or branched chain ali-
phatic radical having 6 to 12 carbon atoms;

(vi) R4 1s either a radical X (with the two radicals

being identical or different if R4=2X, or one of the radi-
cals:

(R3)3

O—R¥:

with the proviso that R4 and

(R3)3

O—Ry-

may be identical or different.

The polyoxyethylene derivatives of octyiphenol,

monylphenol, dodecylphenol and dinonylphenol are
the preferred.

Exemplary surface active agents are also the poly-
oxyalkylene poly(1-phenylalkyl)phenols, mixed sulfates
of polyoxyalkylene poly(l-phenylalkyl)phenols or

d

10

15

20

23

30

35

6

Rs4-O—R)z,

with the proviso that R¢ and

R54O0—R};

may be identical or different; and Rsis one of the radi-
cals of formula (X):

(R7)n (X)

(Rg)p

in which m is an integer equal to 1, 2 or 3; p is an integer
equal to 1 or 2; Rgis a hydrogen atom or an alkyl radical

having 1 to 4 carbon atoms; and R7 is a radical of for-
mula (XI): |

(XI})

—CHRg

in which Rois a hydrogen atom, an alkyl radical having
1 to 4 carbon atoms or a phenyl radical.

The preferred surface active agents correspond to
one of the formulae (VII) to (IX), in which:

(D) R 1s an ethylene and/or propylene radical;

(1) Rs 1s a radical of formula (X) in which m is equal
to 2 or 3; Rg 1s a hydrogen atom, the radical R is a

- radical of formula (XI):

43

phosphoric esters of polyoxyalkylene poly(1-phenylalk-

yl)phenols having the following formulae (VII) to (IX):

RsO—Ry;OH (V1I)
Rs0—R¥-0 SO3; X (VII)
Rs-(-o-R-);o\ (I1X}
Rﬁ""O;P%O
X0

wherein n is a number ranging from 1 {o about 12; X is
a hydrogen atom or an inorganic or organic base radical
as defined above; R is an alkylene radical having 2 and-
/or 3 carbon atoms; Rg 1s a radical X, with the proviso
that the two radicals X may be identical or different (if
R¢=X), or one of the radicals

50

33

(XI)

—~—CHRg

in which Ro1s a hydrogen atom, or a methyl or phenyl
radical;

(111) R¢1s either a radical X, with the proviso that the

two radicals X may be identical or different (if R¢=X),
or one of the radicals

R50—R3=,

with the proviso that Rg and

RsO—R}

may be identical or different.

Among this preferred group of surface active agents,
those of formulae (VII) to (IX) are particularly suitable,
in which:

(i) n ranges from 2 to 10;

(1) X is a hydrogen atom, a sodium or potassium

~atom, an ammonium radical, or a monoethanolamine,

65

diethanolamine or triethanolamine radical;
(111) R 1s an ethylene and/or propylene radical;
(1v) Rsis a radical of formula (X), in which m is equal

to 2, Rg1s a hydrogen atom, and Ry a radical of formula
(XI):
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(XI)

CHR

| |
CH;

(v) Rg is either a radical X, with the proviso that the

two radicals X may be identical or different (if R¢=X),
or one of the radicals

RsO—RY;,

with the proviso that R¢ and

R5-¢O0—Ryy

may be identical or different.

The preferred surface active agents are the following:

(A) the polyoxyethylene di(l-phenylethyl)phenols
having 3 to 12 moles of ethylene oxide (E.O.) per mole
of phenol; |

(B) the polyoxyethylene di(1-phenylethyl)phenol
sulfates having 3 to 12 moles of ethylene oxide per mole
~of phenol, in the acid form or neutralized;

(C) the phosphoric mono- or diesters of polyoxyeth-
ylene di(1-phenylethyl)phenols having 3 to 12 moles of
ethylene oxide per mole of phenol, in the acid form or
neutralized.

The various surface active agents noted above are
known materials and are commercially available. In
particular, the following products marketed by the as-
signee hereof are exemplary:

(1) the polyoxyethylene di(1-phenylethyl)phenol sul-
fates marketed under the trademarks SOPROPHOR
DSS5(G E.O.), DSS7(7E.0.), DSS 11 (11 E.O.) (acid
form or neutralized);

(i1) the phosphoric mono- and diesters of polyoxyeth-
ylene di(l-phenylethyl)phenols marketed under the
trademarks SOPROPHOR 10D 12/5 § EO.), 10 D
12/7(7TE.O.), 10D 12/11 (11 E.O.) (neutralized or acid
form).

The compounds of formulae (VII) to (IX) may be
used separately or in admixture. The phosphoric esters
of formula (IX) may be used separately, or more gener-
ally in the form of mixtures of the monoester with the
corresponding diester.

Also exemplary of the surface active agents are the
amides of polyoxyalkyl fatty acids, for example of lauric
acid or coconut oil.

Preferred surface active agents also include the
amines of polyoxyalkylene fatty acids and in particular
the saturated or unsaturated monocarboxylic or dicar-
boxylic fatty acids having from about 8 to about 10
carbon atoms, polycondensed with about 2 to 10 moles
of alkylene oxide.

Exemplary of the fatty acids are lauric acid, myristic
acid, palmitic acid, stearic acid, oleic acid and natural
fatty acids in admixture with soybean, coconut or copra
oil, or with fats, in particular tallow.

More particularly, the preferred dispersions of ce-
rium trifluoride in an oily medium of the invention
contain a mineral oil of the paraffin type and a surface
active polyoxyethylene derivative of a saturated, linear
or branched chain fatty alcohol or alcohols or an amine
of a synthetic or natural fatty acid or acids, with the
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number of moles of ethylene oxide per mole of alcohol -

8
or amine preferably being less than 10 and even more
preferably ranging from 2 to 6.

The proportions by weight of the different compo-
nents of the dispersions according to the invention are
generally within the following ranges:

(1) 5% to 80% of a rare earth halide or halides;

(11) 0.1% to 12% of at least one of said surface active
agents; |

(11) oil, 1In an amount sufficient to constitute 100% of
the dispersion.

The preferred dispersions have the following compo-
sitions:

(1) 20% to 60% of one or more rare earth halides:

(11) 2% to 8% of at least one of said surface active
agents;

(111) oil, in an amount sufficient to constitute 100% of
the dispersion.

One technique for formulating dispersions of rare
earth halides in an oily medium entails preparing a solu-
tion of the surface active agent described above in an oil
base, which constitutes the dispersion medium, next
dispersing under agitation at least one rare earth halide,
then grinding the dispersion and optionally degassing
the dispersion obtained.

The preparation of the dispersion medium is not diffi-
cult. It is carried out under agitation by conventional.
means of agitation (anchor, helical or turbine agitators).

The rare earth halide is dispersed under agitation.

Grinding 1s continued until an average particle size of
approximately 4 um is produced. It is preferable that no
particle be larger than 50 um.

The dispersion may be ground in a vertical or hori-
zontal ball grinder.

Degassing 1s carried out by maintaining the disper-
sion under weak agitation.

It is possible to add, during grinding or degassing,
optional additives required for the intended application,
for example viscosity index modifiers (thickeners or
fluidizers), oxidation and corrosion inhibitors.

According to the invention, rare earth halide disper-
sions in an oily medium are produced, having the fol-
lowing properties:

(1) a very high stability in storage;

(2) a high content in rare earth halides; and

(3) a low viscosity.

The dispersions of rare earth halides in an oily me-
dium may be used in all application for which such
dispersions are employed, in particular in the fields of
lubrication and corrosion.

In particular, the dispersions of rare earth fluorides in
an oilly medium may be incorporated in the oil phase of
conventional lubricant formulations in the liquid, grease
or paste form.

In order to further illustrate the present invention and
the advantages thereof, the following specific examples
are given, it being understood that same are intended
only as illustrative and in nowise limitative.

EXAMPLES 1 TO9

In Examples 1 to 9, cerium trifluoride was dispersed
in an oily medium. The cerium trifluoride had a mean
aggregate diameter of 0.3 um.

In all of the examples, the procedure described below
was carried out.

Initially, the dispersion medium was prepared by
dissolving 101 g of the surface active agent set forth in
the different examples in 1000 g PRIMOL 352, which
was a paraffinic mineral oil containing 70% paraffin
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hydrocarbons and 30% naphthenic hydrocarbons (% in
carbon).

664 g of cerium trifluoride were added under agita-
tion by means of an ULTRA-TURAX turbine rotating
at 1,500 rpm. - |

The agitation was maintained for 3 minutes to pro-
duce a homogeneous mixture.

In this manner a predispersion was obtained, which
was then ground in a “Mini Motor Mill” marketed by
Eiger Engineering Ltd. The grinding chamber was
filled with 59 g glass beads 1 mm in diameter and ro-

tated at 4,000 rpm. Grinding was continued for about 4

minutes. -

The stability properties of the dispersion were deter-
mined by subjecting it to an accelerated aging test, i.e.,
heating the dispersion in an oven at 40° C. for 1 week.

The stability of the dispersion obtained after storage
was determined by measuring the percentage of the oily
supernatant on the dispersion, said phenomenon being
designated the “syneresis”.

In Examples 1 to 9, the operating procedure de-

scribed above was followed, using the following surface
active agents: |

EXAMPLE 1

amine of polyoxyethylene oleic acid containing 2

moles of ethylene oxide per mole of amine (SOPRO-
MINE 0 12);

EXAMPLE 2

fractions of pﬁxﬁary linear Ci2-C14 polyoxyethylene
alcohols with 4 moles of ethylene oxide per mole of
alcohol (SOPROPHOR LA 40); |

EXAMPLE 3

phosphoric acid ester of the polyoxyethylene OXO
“tridecanol” alcohol with 3.2 moles of ethylene oxide
per mole of alcohol (SOPROPHOR MB);

EXAMPLE 4

phosphoric acid ester of polyoxyethylene nonyiphe-

nol with 6 moles of ethylene oxide per mole of alcohol
(SOPROPHOR PA 15);

EXAMPLE 5

polyoxyethylene OXO “tridecanol” alcohol with 3.2

moles. of ethylene oxide per mole of alcohol (SOPRO-
PHOR 840);

EXAMPLE 6
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polyoxyethylene nonylphenoi with 4 moles of ethyl- |

ene oxide per mole of phenol (SOPROPHOR BC 4);

EXAMPLE 7: polyoxyethylene and polyoxypropylene
OXO “tridecanol” alcohol containing 1.5 moles of
propylene oxide and 2.5 moles of ethylene oxide per
mole of alcohol (SOPROPHOR OX 135);

EXAMPLE 8

polyoxyethylene OXO “tridecanol” alcohol contain-

ing 6 moles of ethylene oxide per mole of alcohol (SO-
PROPHOR 860 P);

EXAMPLE 9

polyoxyethylene nonylphenol with 2 moles of ethyl-
ene oxide per mole of phenol (SOPROPHOR BC 2).

The results obtained are reported in the Table which
follows:

53
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TABLE
Height of supernatant
in % after storage of
Ex- the dispersion for
ample Suarface active agent 1 week at 40° C.

i Oleic acid amine with 2 ethyiene B

oxide units (SOPROMINE O 12)
2 C14-Cig alcohol with 4 ethylene 2

oxide units (SOPROPHOR

LA 40}
3 Phosphoric acid ester of Ci3 2

OXO alcohol with 3.2 ethylene

oxide units

(SOPROPHOR MB)
4 Nonylphenol ester of phosphoric 5

acid with 6 ethylene oxide units

(SOPROPHOR PA 135)
5 C13 OXO with 3.2 ethylene 8

oxide units (SOPROPHOR 840)
6 Nonylphenol with 4 ethylene 8

oxide units (SOPROPHOR BC 4)
7 Ci13 OXO alcohol with 1.5 and 2.5 8

ethylene oxide units
(SOPROPHOR OX 135)
8 Ci3 OXO0 alcohol with 6 ethylene 9
oxide units (SOPROPHOR 860 P)
9 Nonylphenol with 2 ethylene oxide
units (SOPROPHOR BC 2)

10

While the invention has been described in terms of
various preferred embodiments, the skilled artisan will
appreciate that various modifications, substitutions,
omissions, and changes may be made without departing
from the spirit thereof. Accordingly, it is intended that
the scope of the present invention be limited solely by
the scope of the following claims, including equivalents
thereof.

What is claimed is:

1. A lubricant composition of matter which com-
prises at least one rare earth halide and at least one
surface active agent dispersed in an oil medium compat-
ible therewith, said at least one surface active agent
containing a hydrophobic moiety and a hydrophilic
moiety comprising ethylene oxide and/or propylene
oxide structural units.

2. The lubricant composition as defined by claim 1,
said at least one surface active agent further comprising
hydrophilic functional groups.

3. The lubricant composition as defined by claim 1,
said at least one rare earth halide comprising a rare
earth trifluoride.

4. The lubricant composition as defined by claim 3,
said at least one rare earth comprising cerium, lantha-
num, praseodymium, neodymium and/or samarium.

5. The lubricant composition as defined by claim 4,
comprising a cerium trifluoride having a mean aggre-
gate diameter ranging from 0.1 to 0.5 pum.

6. The lubricant composition as defined by claim 1,
said o1l medium comprising a vegetable, mineral or
synthetic oil.

7. The lubricant composition as defined by claim 6,
said oil medium comprising a mineral oil of petroleum
cracking origin.

8. The lubricant composition as defined by claim 6,
sald o1l medium comprising a paraffin oil, naphthenic
oil, or mixture thereof. |

9. The lubricant composition as defined by claim 6,
said oil medium comprising a synthetic oil.

10. The lubricant composition as defined by claim 9,
said synthetic o1l comprising an organic ester, phos-
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phoric ester, polyalkylene glycol, hydrocarbon or sili-
cone oil.

11. The lubricant composition as defined by claim 1,
said at least one surface active agent comprising a hy-
drophobic moiety of the same chemical nature as said
oill medium.

12. The lubricant composition as defined by claim 1,
the hydrophobic moiety of said at least one surface
active agent comprising a saturated or unsaturated,
linear or branched chain alkyl or cycloalkyl group, a
phenyl or alkylphenol group, or a naphthyl or alkyl-
naphthyl group.

13. The lubricant composition as defined by claim 2,
said at least one surface active agent comprising a hy-
drophilic sulfonate, sulfate or phosphate group.

14. The lubricant composition as defined by claim 1,
sald at least one surface active agent comprising up to
12 ethylene oxide and/or propylene oxide units per
mole thereof.

15. The lubricant composition as defined by claim 14,
said at least one surface active agent comprising from 2
to 6 such oxide units.

16. The lubricant composition as defined by claim 1,
said at least one surface active agent comprising an
aliphatic polyoxyalkylene fatty acid, or sulfate or phos-
phate thereof; a polyoxyalkylene alkylphenol, or sulfate
or phosphate thereof, a polyoxyalkylene poly(l-
phenylalkyl)phenol, or sulfate or phosphate thereof: a
fatty acid amide or amine; or a polyoxyalkylene oil or
fat. |

17. The lubricant composition as defined by claim 1,
said at least one surface active agent having one of the
following formulae (I) to (III):

R1¢0—Ry;OH 1)

Ri0—R¥0 SO3 X (11)

(I1I)

wherein n is a number ranging from 1 to about 12; X is
a hydrogen atom or an inorganic or organic base radi-
cal; R is an alkylene radical having 2 and/or 3 carbon
atoms; R is a radical X, with the proviso that the two
radicals X may be identical or different if Ry=X, or one
of the radicals Rjo.rm with the proviso that R; and
R1-+0-R7+ may be identical or different; and R; is a
saturated or unsaturated, linear or branched chain ali-
phatic radical containing from about 4 to about 30 car-
bon atoms.

18. The lubricant composition as defined by claim 17,
wherein formulae (I) to (ITI), n ranges from 2 to 10; X is
a hydrogen atom, a sodium or potassium atom, an am-
monium radical, or a monoethanolamine, diethanol-
amine or triethanolamine radical; R is an ethylene and-
/or propylene radical; R;is a saturated or unsaturated,
linear or branched chain aliphatic radical having from 6
to 20 carbon atoms; and R is either a radical X, with the
proviso that the two radicals are identical if Ry=X, or
a radical Rj +0O-Ry, with the proviso that the radicals
R, and RO are identical.

19. The lubricant composition as defined by claim 17,
said at least one surface active agent comprising an
OXO0 or Ziegler process primary alcohol.
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20. The lubricant composition as defined by claim 1,

said at least one surface active agent having one of the
following formulae (IV) to (VI):

(IV})

(RS)q
O—R¥-OH
(R3)q V)
O—R¥};0S03X
R3), (VD
O—R-);O\
R4—0; P30
XO

wherein n is a number ranging from | to about 12; g is
a number ranging from 1 to 3; X is a hydrogen atom or
an inorganic or organic base radical; R is an alkylene
radical having 2 and/or 3 carbon atoms; R4 is either a
radical X, with the proviso that the two radicals X, if

R4=X, may be identical or different, or one of the
radicals:

(R 3)q

O—R¥:

with the proviso that R4 and

(R3)q

O—Ry;

may be identical or different; and the radicals R3 which
may be identical or different, are each a saturated or
unsaturated, linear or branched chain aliphatic radical
having from about 6 to 20 carbon atoms.

21. The lubricant composition as defined by claim 20,
wherein formulae (IV) to (VI), n ranges from 1 to 8; q

18 equal to 1; X is a hydrogen atom, a sodium or potas-

sium atom, an ammonium radical, or a monoethanol-
amine, diethanolamine or triethanolamine radical; R is
an ethylene and/or propylene radical; R3 is a saturated,
linear or branched chain aliphatic radical having 6 to 12
carbon atoms; and R4 is a radical X, with the proviso
that the two X radicals may be identical or different, if
R4=X, or one of the radicals:

(R3)q

O—R¥=

with the proviso that R4 and
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(R3)q

O—RY:

may be identical or different.

22. The lubricant composition as defined by claim 20,
said at least one surface active agent comprising a deriv-
ative of octylphenol, nonylphenyl or dinonylphenol.

23. The lubricant composition as defined by claim 1,
said at least one surface active agent having one of the
following formulae (VII) to (IX):

Rs+O—R9;0H (VII)

Rs¢O—R¥0 SO3 X (VL)

Rs€O0—R¥%;0 IX)

Rﬁ-o;P—%o

X0

wherein n is a number ranging from 1 to about 12; X is
a hydrogen atom or an inorganic or organic base radi-
cal; R is an alkylene radical having 2 and/or 3 carbon
atoms; Rg 1s a radical X, with the proviso that the two
radicals X may be identical or different if R¢=2X, or one
of the radicals Rs-(O-R),-, with the proviso that R¢ and
Rs --0O-Rymay be identical or different; and Rs5 is a
radical of the formula (X):

(R7)n (X)

(Rg)p

in which m is an integer equal to 1, 2, 3; p is an integer
equal to 1 or 2; Rgis a hydrogen atom or an alkyl radical

having 1 to 4 carbon atoms; and R7 is a radical of the
formula (XI):

(XI)

—CHRg

in which Rogis a hydrogen atom, an alkyl radical having
1 to 4 carbon atoms or a phenyl radical.

24. The lubricant composition as defined by claim 23,
wherein formulae (VII) to (IX), R is an ethylene and/or
propylene radical; Rs is a radical of formula (X) in
which m is equal to 2 or 3, Rgis a hydrogen atom, and
R7 a radical of the formula (XI):

(XI)

—CHRg

10

15

20

25

30

35

45

50

55

63

14

in which Rois a hydrogen atom or a methyl or phenyl
radical; and Rgis a radical X, with the proviso that the
two radicals X may be identical or different if Rg=2X, or
one of the radicals R-(O-R),-, with the proviso that Rg
and Rs5-0O-Rare identical.

25. The lubricant composition as defined by claim 23,
wherein formulae (VII) to (IX), n ranges from 2 to 10;
X 1s a hydrogen atom, a sodium or potassium atom, an
ammonium radical, or a monoethanolamine, diethanol-
amine or triethanolamine radical; R is an ethylene and-
/or propylene radical; Rsis a radical of formula (X) in
which m 1s equal to 2, Rgis a hydrogen atom, and Ry is
a radical of formula (XI):

(X1)

CHR

|
| CH;

and Rg 1s a radical X, with the proviso that the two
radicals X may be identical or different if R6 =X, or
one of the radicals R5-(O-R),-, with the proviso that Re
and Rs—0O-Rj are identical.

26. The lubricant composition as defined by claim 23,
sald at least one surface active agent comprising a poly-
oxyethylene di(1-phenylethyl)phenol having 3 to 12
moles of ethylene oxide per mole of phenol; a polyoxy-
ethylene di(1-phenylethyl)phenol sulfate having 3 to 12
moles of ethylene oxide per mole of phenol, either in
acid form or neutralized; or a phosphoric mono- or
diester of a polyoxyethylene di(1-phenylethyl)phenol
having 3 to 12 moles of ethylene oxide per mole of
phenol, either in acid form or neutralized.

27. The lubricant composition as defined by claim 1,
sald at least one surface active agent comprising an
amine of a saturated or unsaturated monocarboxylic or
dicarboxylic fatty acid having from about 8 to about 24
carbon atoms, polycondensed with from about 2 to 10
moles of an alkylene oxide.

28. The lubricant composition as defined by claim 27,
said at least one surface active agent comprising a poly-
oxyalkylene derivative of lauric acid, myristic acid,
palmitic acid, stearic acid, oleic acid, or a natural fatty
acid in admixture with soybean, coconut or copra oil, or
with a fat of tallow.

29. The lubricant composition as defined by claim 1,
comprising cerium trifluoride, a paraffinic mineral oil,
and at least one surface active agent which comprises a
polyoxyethylene derivative of a saturated, linear or
branched chain fatty alcohol or alcohols or an amine of
a synthetic or natural fatty acid or acids, with the num-
ber of moles of ethylene oxide per mole of alcohol or
amine being less than 10.

30. The lubricant composition as defined by claim 1,
comprising 5% to 80% of at least one rare earth halide;
0.1% to 12% of at least one surface active agent; and oil,
in an amount sufficient to constitute 100% of the disper-
sion.

31. The lubricant composition as defined by claim 30,
comprising 20% to 60% of at least one rare earth halide;
2% to 8% of at least one surface active agent; and oil, in

an amount sufficient to constitute 100% of the disper-

S1ON.
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